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(54) Trfsubstituted 1 ,3,5-trlazine derivatives for treatment of HIV infections 



(57) This invention concerns the use of the com- 
pounds of formula 




(R 4 >„ 



aromatic heterocyclic radical; for the manufacture of a 
medicine for the treatment of subjects suffering from 
HIV (Human Immunodeficiency Virus) infection. It fur- 
ther relates to new compounds being a subgroup of the 
compounds of formula (I), their preparation and compo- 
sitions comprising them. 



(I) 



R 1 V 



the A/-oxides, the pharmaceutical^ acceptable addition 
salts and the stereochemical^ isomeric forms 
thereof, wherein A is CH or N; n is 0, 1. 2, 3 or 
4; and in case A is CH, then n may also be 5; R 1 and R 2 
are each independently selected from hydrogen, 
hydroxy. C M2 alky1 ( C^aalkyloxy, C^^alkylcarbonyl, 
C^galkyloxycarbonyl, aryl, amino, mono- or di(C v 
12 alkyOamino, mono- or dKCv^alkyOaminocarbonyl 
wherein each of the aforementioned C^galkyl groups 
may optionally be substituted; or R 1 and R 2 taken 
together may form pyrrolidinyl, piperidinyl, morpholinyl, 
azido or mono- or di(C 1 . 12 alkyl)aminoC 1 . 4 alkylidene; R 3 
is hydrogen, aryl, C 1 . 6 alkylcarbonyl, optionally substi- 
tuted C 1 . 6 alky1, CLealkyloxycarbonyl; and each R 4 inde- 
pendently is hydroxy, halo. C^alkyl, C^alkyloxy, 
cyano, aminocarbonyl, nitro. amino, trihalomethyl or tri- 
halomethyloxy ; R 5 is optionally substituted phenyl; and 
X is -NR 3 -, -NH-NH-. -N=N-, -O-. -S-, -S(=0)- or - 
S(=0) 2 -; aryl is optionally substituted phenyl; Het is an 
optionally substituted aliphatic or optionally substituted 
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Description 

[0001] The present invention is concerned with trisubstituted 1 ,3,5-triazine derivatives having HIV replication inhibit- 
ing properties. The invention further relates to methods for their preparation and pharmaceutical compositions compris- 

5 ing them. The invention also relates to the use of said compounds in the manufacture of a medicant useful for the 
treatment of subjects suffering from HIV (Human Immunodeficiency Virus) infection. 
[0002] Compounds structurally related to the present compounds are disclosed in the prior art. 
[0003] Zerkowski et al. in Chem. Mater. (1 994), 6(8). 1 250-1 257 discloses 4-[[4-amino-6-[(4-iodopheny1)amino]-1 ,3,5- 
triazin-2-yl]amino]benzonitrile and is used in the study of the crystal structure of H-bonded complexes. 

io [0004] US-2,67T,810 discloses 4-cyano-anilino substituted 1,3,5-triazines useful as plasticizers, surface-active 
agents and as parfume ingredients. 

[0005] Brit, 701 ,789 discloses a process for preparing 4-cyano-anilino substituted 1 ,3,5-triazines. 
[0006] Unexpectedly, it has now been found that the compounds of formula (1 ) effectively inhibit the replication of the 
Human Immunodeficiency Virus (HIV) and consequently may be useful for the treatment of individuals infected by HIV. 
15 [0007] The present invention concerns the use of the compounds of formula 
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the A/-oxides, the pharmaceutical^ acceptable addition salts and the stereochemically isomeric forms thereof, wherein 
A is CH or N; 

30 n is 0, 1, 2, 3 or 4; and in case A is CH, then n may also be 5; 

R 1 and R 2 are each independently selected from hydrogen, hydroxy, C^^alkyl, C^^alkyloxy, C 1 . 12 alkylcarbony« l 
C v12 alkyioxycarbonyl, aryl, amino, mono- or dKC^^alkyiJamino. mono- or dKC^^alkyOaminocarbonyl wherein 
each of the aforementioned C^^alkyl groups may optionally and each individually be substituted with one or two 
substituents each independently selected from hydroxy. Cvgalkyloxy, hydroxy^ _ 6 alkyloxy. carboxyi. a,. 

35 6 alkyloxycart>onyl, cyano, amino, imino. aminocarbonyl, aminocarbonylamino, mono- or dKC^ealkyOamino, aryl 
and Het; or 

R 1 and R 2 taken together may form pyrrolidinyl, piperidinyl, morpholinyl, azido or mono- or difCv^alkylJaminoC^ 
4 alkylidene; 

R 3 is hydrogen, aryl, C^alkyicarbonyl, Chalky!, C^alkyloxycarbonyl, Chalky! substituted with C A . 
40 6 alkyloxycarbonyl; and 

each R 4 independently is hydroxy, halo, Chalky!, C^alkyloxy, cyano, aminocarbonyl, nitro. amino, trihalomethyl 
or trihalomethyloxy ; 

R 5 is phenyl or phenyl substituted with one, two, three, four or five substituents each independently selected from 
halo. C^alkyl, C^alkyloxy, C^alkylcarbonyl, cyano, nitro and trifluoromethyl; and 
45 X is -NR 3 -, -NH-NH-, -N=N-, -O-. -S-. -S(=0)- or -S(=0) 2 -; 

aryl is phenyl or phenyl substituted with one. two, three, four or five substituents each independently selected from 
halo, C^ealkyl, C^alkyloxy, cyano, nitro and trifluoromethyl; 

Het is an aliphatic or aromatic heterocyclic radical; said aliphatic heterocyclic radical is selected from pyrrolidinyl, 
piperidinyl, homopiperidinyl, piperazinyl, morpholinyl, tetrahydrofuranyl and tetrahydrothienyl wherein each of said 
so aliphatic heterocyclic radical may optionally be substituted with an oxo group; and said aromatic heterocyclic radi- 
cal is selected from pyrrolyl, furanyl. thienyl, pyridinyl, pyrimidinyl, pyrazinyl and pyridazinyl wherein each of said 
aromatic heterocyclic radical may optionally be substituted with hydroxy; 

for the manufacture of a medicine for the treatment of subjects suffering from HIV (Human Immunodeficiency Virus) 
55 infection. 

[0008] The present invention also relates to a method of treating warm-blooded animals suffering from HIV (Human 
Immunodeficiency Virus) infection. Said method comprises the administration of a therapeutically effective amount of a 
compound of formula (I) or a A/oxide form, a pharmaceutical^ acceptable addition salt or a stereochemically isomeric 
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form thereof in admixture with a pharmaceutical carrier. 

[0009] This invention also concerns novel compounds of formula 
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is wherein 
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35 



the variables R 1 , R 2 , R 3 , R 5 , A and X are as defined in formula (I); and 
R 4 is cyano, nitro or trifluoromethyl; 
with the proviso that 

when R 4 is cyano, R 3 is hydrogen, X is NH, R 5 is 4-cyanophenyl or 4-iodophenyl, then NR 1 R 2 is other than 
NH 2 , NH[CH 2 CH 2 N(C 2 H 5 )2], N(C 2 H 5 ) 2 , NHCH 3 , NHC 2 H 5 or NH(4-cyano-phenyl); 

when R is trifluoromethyl. R 3 is hydrogen. X is NH, R 5 is 4-trifluorophenyl, then NR 1 R 2 is other than NH 2 or 
N[(CH 2 ) 6 CH 3 ] 2 ; 

when R 4 is nitro. R 3 is hydrogen or methyl. X is NH or N-CH 3 , R 5 is 4-fluorophenyl, 2,6-dimethylphenyl 4-meth- 
ylphenyl or 4-mtrophenyl, then NR 1 R 2 is other than NHaryl, NCH 3 aryl. N(aryl) 2 . NH 2 , NH[CH 2 CHoN(CoH.) 5 ] 
NH[CH 2 CH 2 N(CH 3 ) 2 ] 1 NH[CH 2 C(sO)OC 2 H5], NH[CH 2 C(=0)OH] or N^Hg)^; * 2 2 

when R is nitro. R 3 is hydrogen, X is S(0) 2 or S, R 5 is phenyl or 4-chlorophenyl, then R 1 and R 2 are other than 
aryl or C^^alkyl substituted with one or more carboxyl groups; 

the A^oxides, the pharmaceuticaJly acceptable addition salts and the stereochemical^ isomeric forms thereof 
A speaal group of compounds are those compounds of formula (V) wherein R 4 is cyano. Said special group is deemed 
novel and can be used as a medicine. ^ 
[001 0] Another special group of compounds are those compounds of formula (0 wherein R 4 is cyano and R 5 is phe- 
nyl or phenyl substituted with one, two or three substituents each independently selected from fluoro, chloro bromo Ci 
6 alkyl, CLealkyloxy. nitro and trifluoromethyl. Said special group of compounds is deemed novel and can be used as a 
medicine. 

[0011] As used in the foregoing definitions and hereinafter halo defines fluoro, chloro, bromo and iodo C t 4 alkyl 
encompasses the straight and branched chained saturated hydrocarbon radicals having from 1 to 4 carbon atoms such 
O 40 aS ' f ° r examp,e ' meth y'- eih y\, P r °P v| . t*W *™* ^e like; Chalky! encompasses the straight and branched chained sat- 
vy urated tydroca'bon radicals as defined in C 1 . 4 alkyl as well as the higher homologues thereof containing 5 or 6 carbon 
atoms such as r for example pentyl or hexyl; C^oalkyl encompasses the straight and branched chained saturated 
hydrocarbon radicals as defined in Chalky! as well as the higher homologues thereof containing 7 to 10 carbon atoms 
such as, for example, heptyl. octyl. nonyl or decyl; C,. 12 a\ky\ encompasses the straight and branched chained saturated 
hydrocarbon radicals as defined in Chalky! as well as the higher homologues thereof containing 1 1 or 12 carbon 
atoms such as, for example, undecyl, dodecyl and the like; C 1 . 4 alkylidene defines bivalent straight and branched 
chained hydrocarbons having from 1 to 4 carbon atoms such as. for example, methylene, ethylidene. propylidene 
butylidene and the like. 

[0012] The pharmaceutical^ acceptable addition salts as mentioned hereinabove are meant to comprise the thera- 
peutically active non-toxic acid addition salt forms which the compounds of formula (I) or (I') are able to form. The com- 
pounds of formula (I) or (I') which have basic properties can be converted in their pharmaceutical^ acceptable acid 
addition salts by treating said base form with an appropriate acid. Appropriate acids comprise, for example, inorganic 
acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic acid; sulfuric; nitric; phosphoric and the like acids; or 
organic acids such as, for example, acetic, propanoic hydroxyacetic. lactic, pyruvic, oxalic, malonic. succinic (i.e. 
butanedioic acid), maleic. fumaric, malic, tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulfonic, p-tolue- 
nesutfbnic, cyclamic. salicylic, p-amino-salicylic, pamoic and the like acids. 

[001 3] The term addition salts also comprises the hydrates and the solvent addition forms which the compounds of 
formula (I) or (I 1 ) are able to form. Examples of such forms are e.g. hydrates, alcoholates and the like. 
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[0014) The term stereochemical^ isomeric forms of compounds of formula (I) or (!'). as used hereinbefore, defines all 
possible compounds made up of the same atoms bonded by the same sequence of bonds but having different three- 
dimensional structures which are not interchangeable, which the compounds of formula (I) or (I ) may possess. Unless 
otherwise mentioned or indicated, the chemical designation of a compound encompasses the mixture of all possible 
stereochemical^ isomeric forms which said compound may possess. Said mixture may contain all diastereomers 
and/or enantiomers of the basic molecular structure of said compound. All stereochemical^ isomeric forms of the com- 
pounds of formula (I) or (V) both in pure form or in admixture with each other are intended to be embraced within the 
scope of the present invention. 

[001 5] Some of the compounds of formula (I) or (V) may also exist in their tautomeric forms. Such forms although not 
explicitly indicated in the above formula are intended to be included within the scope of the present invention. 
[001 6J Whenever used hereinafter, the term "compounds of formula (I) or (\y is meant to include also the A/-oxides. 
the pharmaceutically acceptable acid addition salts and all stereoisomers forms. 

[0017] Interesting groups of compounds are those groups of compounds of formula (I) or (I') wherein one or more of 
the following conditions are met: 



(i) n is 1 ; 

(ii) R 1 and R 2 are each independently selected from hydrogen or hydroxy; 
(Hi) R 3 is hydrogen; 

(tv) R 4 is cyano; and more in particular, R 4 is substituted in the 4 position relative to the NR 3 moiety; 
20 (v) R 5 is phenyl substituted with one, two, three or four substituents each independently selected from halo, C v 
6 alkyf and C^alkylcarbonyl; and more in particular the substituents are selected from fluoro, bromo, chloro! 
4 alkyl and acetyl: 

(vi) X is -0-. -S-, -NH- or -NH-NH-. 

25 [0018] Preferred compounds are those compounds of formula (I) or (I') wherein R 1 is hydrogen, R 2 is hydrogen or 
hydroxy, R 3 is hydrogen, A is CH, n is 1 , and R 4 is cyano substituted in the para position relative to the NR 3 moiety. 
[0019] Also preferred are those compounds of formula (I) or (I 1 ) wherein R 5 is a 2,6-disubstituted phenyl group or a 
2,4,6-trisubstituted phenyl group; in particular a 2,6-dichlorophenyl group. 

[0020] In general, compounds of formula (Y) can be prepared by reacting an intermediate of formula (II) wherein W 1 
30 is a suitable leaving group such as, for example, a halogen, with an amino derivative of formula (III) in a reaction inert 
solvent such as. for example, 1 ,4-dioxane, tetrahydrofuran, 2-propanol and the like, optionally in the presence of a suit- 
able base such as. for example, sodiumhydroxide. sodiumhydride. triethylamine or A/,A/-diisopropylethylamine or the 
like. 



W ' N-R 2 

(II) (HI) R i (D 



45 



[0021] In this and the following preparations, the reaction products may be isolated from the reaction medium and. if 
necessary, further purified according to methodologies generally known in the art such as, for example, extraction, crys- 
tallization, distillation, trituration and chromatography. 

so [0022] In case R 2 contains a hydroxy moiety, it may be convenient to perform the above reaction with a protected form 
of intermediate (III) whereby the hydroxy moiety bears a suitable protecting group P being, for instance, a trialkylsilyl 
group, and subsequently removing the protective group according to art-known methodologies. 
[0023} The compounds of formula (I*) may further be prepared by converting compounds of formula (0 into each other 
according to art-known group transformation reactions. 

55 [0024] Some of the intermediates as mentioned hereinabove are commercially available or can be prepared accord- 
ing to art-known procedures. Of some, the preparation is described hereinbeJow. 

[0025] Intermediates of formula (II) can be prepared by reacting an intermediate of formula (IV) wherein W 1 is a suit- 
able leaving group such as. for example, a halogen, with an amine derivative of formula (V) in a reaction-inert solvent 
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such as. for example, tetrahydrofuran, 1 ,4-dioxane or the like, in the presence of a suitable base such as, for example 
triethylamine; and subsequently reacting the thus obtained intermediate of formula (VI) with an intermediate of formula 
(VII) in a reaction-inert solvent such as, for example, acetonitrile, 1 ,4-dioxane or the like, in the presence of a base such 
as, for example, potassiumcarbonate, sodium hydride, A/,A/-diisopropyl-ethylamine or the like. 



w' 



w 



w 
W 1 

(IV) 




15 



o 



[0026] The order of the above reaction scheme may also be reversed, i.e. first an intermediate of formula (IV) may be 
reacted with an intermediate of formula (VII), and then, the resulting intermediate may further be reacted with an amine 
derivative of formula (V); thus forming an intermediate of formula (II). 

[0027] Compounds of formula (V) and some of the intermediates may have one or more stereogenic centers in their 
20 structure, present in a R or a S configuration. 

[0028] The compounds of formula (V) as prepared in the hereinabove described processes may be synthesized as a 
mixture of stereoisomers forms, in particular in the form of racemic mixtures of enantiomers which can be separated 
from one another following art-known resolution procedures. The racemic compounds of formula (I) may be converted 
into the corresponding diastereomeric salt forms by reaction with a suitable chiral acid. Said diastereomeric salt forms 
25 are subsequently separated, for example, by selective or fractional crystallization and the enantiomers are liberated 
therefrom by alkali. An alternative manner of separating the enantiomeric forms of the compounds of formula (I) 
involves liquid chromatography using a chiral stationary phase. Said pure stereochemical^ isomeric forms may also be 
derived from the corresponding pure stereochemical^ isomeric forms of the appropriate starting materials, provided 
that the reaction occurs stereospecifically. Preferably if a specific stereoisomer is desired, said compound will be syn- 
30 thesized by stereospecific methods of preparation. These methods will advantageously employ enantiomerically pure 
starting materials. 

[0029] The compounds of formula (I) and (V) show antiretroviral properties, in particular against Human Immunodefi- 
ciency Virus (HIV), which is the aetiological agent of Acquired Immune Deficiency Syndrome (AIDS) in humans. The 
HIV virus preferentially infects human T-4 cells and destroys them or changes their normal function, particularly the 
35 coordination of the immune system. As a result, an infected patient has an everdecreasing number of T-4 cells, which 
moreover behave abnormally. Hence, the immunological defense system is unable to combat infections and neoplasms 
and the HIV infected subject usually dies by opportunistic infections such as pneumonia, or by cancers. Other condi- 
tions associated with HIV infection include thrombocytopaenia, Kaposi's sarcoma and infection of the central nervous 
system characterized by progressive demyelination, resulting in dementia and symptoms such as, progressive dysar- 

r yo thria. ataxia and disorientation. HIV infection further has also been associated with peripheral neuropathy, progressive 

' v J generalized lymphadenopathy (PGL) and AIDS-related complex (ARC). 

[0030] The present compounds also show activity against HIV-1 strains that have acquired resistance to art-known 
non-nucieoside reverse transcriptase inhibitors. They also have little or no binding affinity to human a-1 acid glycopro- 
tein. 

45 [0031 ] Due to their antiretroviral properties, particularly their anti-HIV properties, especially their anti-HIV-1 -activity, 
the compounds of formula (I) or (V). their /V-oxides. pharmaceutical^ acceptable salts and the stereochemical^ iso- 
meric forms thereof, are useful in the treatment of individuals infected by HIV and for the prophylaxis of these individu- 
als. In general, the compounds of the present invention may be useful in the treatment of warm-blooded animals 
infected with viruses whose existence is mediated by, or depends upon, the enzyme reverse transcriptase. Conditions 

so which may be prevented or treated with the compounds of the present invention, especially conditions associated with 
HIV and other pathogenic retroviruses, include AIDS. AIDS-related complex (ARC), progressive generalized lymphad- 
enopathy (PGL), as well as chronic CNS diseases caused by retroviruses, such as. for example HIV mediated dementia 
and multiple sclerosis. 

[0032] The compounds of the present invention or any subgroup thereof may therefore be used as medicines against 
55 above-mentioned conditions. Said use as a medicine or method of treatment comprises the systemic administration to 
HIV-infected subjects of an amount effective to combat the conditions associated with HIV and other pathogenic retro- 
viruses, especially HIV-1. 

[0033] Apart from their pharmacological properties, the present compounds have interesting physicochemical prop- 
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erties. For instance, they have a good solubility. 

[0034] The compounds of the present invention or any subgroup thereof may be formulated into various pharmaceu- 
tical forms for administration purposes. As appropriate compositions there may be cited all compositions usually 
employed for sys, -cally administering drugs. To prepare the pharmaceutical compositions of this invention, an effec- 
tive amount of the particular compound, optionally in addition salt form, as the active ingredient is combined in intimate 
admixture with a pharmaceutical^ acceptable carrier, which carrier may take a wide variety of forms depending on the 
form of preparation desired for administration. These pharmaceutical compositions are desirable in unitary dosage form 
suitable, particularly, for administration orally, rectally, percutaneously, or by parenteral injection. For example, in pre- 
paring the compositions in oral dosage form, any of the usual pharmaceutical media may be employed such as, for 
example, water, glycols, oils, alcohols and the like in the case of oral liquid preparations such as suspensions, syrups, 
elixirs and solutions; or solid carriers such as starches, sugars, kaolin, lubricants, binders, disintegrating agents and the 
like in the case of powders, pills, capsules, and tablets. Because of their ease in administration, tablets and capsules 
represent the most advantageous oral dosage unit forms, in which case solid pharmaceutical carriers are obviously 
employed. For parenteral compositions, the carrier will usually comprise sterile water, at least in large part, though other 
ingredients, for example, to aid solubility, may be included. Injectable solutions, for example, may be prepared in which 
the carrier comprises saline solution, glucose solution or a mixture of saline and glucose solution. Injectable suspen- 
sions may also be prepared in which case appropriate liquid carriers, suspending agents and the like may be employed. 
Also included are solid form preparations which are intended to be converted, shortly before use. to liquid form prepa- 
rations. In the compositions suitable for percutaneous administration, the carrier optionally comprises a penetration 
enhancing agent and/or a suitable wetting agent, optionally combined with suitable additives of any nature in minor pro- 
portions, which additives do not introduce a significant deleterious effect on the skin. 

[0035] It is especially advantageous to formulate the aforementioned pharmaceutical compositions in dosage unit 
form for ease of administration anc jniformtty of dosage. Dosage unit form as used herein refers to physically discrete 
units suitable as unitary dosages, each unit containing a predetermined quantity of active ingredient calculated to pro- 
duce the desired therapeutic effect in association with the required pharmaceutical carrier. Exarrples of such dosage 
unit forms are tablets (including scored or coated tablets), capsules, pills, powder packets, wafers, injectable solutions 
or suspensions and the like, and segregated multiples thereof. 

[0036] Those of skill in the treatment of HIV-infection could determine the effective daily amount from the test results 
presented here. In general it is contemplated that an effective daily amount would be from 0.01 mg/kg to 50 mg/kg body 
weight, more preferably from 0.1 mg/kg to 10 mg/kg body weight. It may be appropriate to administer the required dose 
as two, three, four or more sub-doses at appropriate intervals throughout the day. Said sub-doses may be formulated 
as unit dosage forms, for example, containing 1 to 1000 mg, and in particular 5 to 200 mg of active ingredient per unit 
dosage form. 

[0037] The exact dosage and frequency of administration depends on the particular compound of formula (I) used, 
the particular condition being treated, the severity of the condition being treated, the age, weight and general physical 
condition of the particular patient as well as other medication the individual may be taking, as is well known to those 
skilled in the art. Furthermore, it is evident that said effective daily amount may be lowered or increased depending on 
the response of the treated subject and/or depending on the evaluation of the physician prescribing the compounds of 
the instant invention. The effective daily amount ranges mentioned hereinabove are therefore only guidelines and are 
not intended to limit the scope or use of the invention to any extent. 

[0038] Also, the combination of an antiretroviral compound and a compound of formula (I) or (P) can be used as a 
medicine. Thus, the present invention also relates to a product containing (a) a compound of formula (I) or (I 1 ), and (b) 
another antiretroviral compound, as a combined preparation for simultaneous, separate or sequential use in anti-HIV 
treatment. The different drugs may be combined in a single preparation together with pharmaceutical^ acceptable car- 
riers. Said other antiretroviral compounds may be known antiretroviral compounds such as nucleoside reverse tran- 
scriptase inhibitors. e.g. zidovudine (^-azido-S'-deoxythymidine, AZT). didanosine (dideoxy inosine; ddl). zalcitabine 
(dideoxycytidine, ddC) or lamivudine (S'-thia^'-S'-dideoxycytidine. 3TC) and the like; non-nucleoside reverse tran- 
sciptase inhibitors such as suramine, pentamidine, thymopentin, castanospermine, dextran (dextran sulfate), foscarnet- 
sodium (trisodium phosphono formate), nevirapine (11-cyclopropy1-5,11-dih^^ : 2\3'- 

e][1,4)diazepin-6-one), tacrine (tetrahydroaminoacridine) and the like; compounds of the TIBO (tetrahydro-imi- 
dazo[4,5.1-jk][1,4]-benzodiazepine-2(1H)-one and thione)-type e.g. (S)-8-chloro-4,5 t 6.7-tetrahydro-5-methyl-6-(3- 
methyl-2-butenyl)imidazo[4,5,1 -jk][1 ,4]benzodiazepine-2(1 H)-thione; compounds of the a-APA (a-anilino phenyl aceta- 
mide) type e.g. a-[(2-nitro-phenyl)amino]-2,6-dichlorobenzene-acetamide and the like; TAT-inhibitors, e.g. RO-5-3335 
and the like; protease inhibitors e.g. indinavir, ritanovir, saquinovir and the like; or immunomodulating agents, e.g. 
levamisole and the like. 

[0039] The following examples are intended to illustrate the present invention. 
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Experimental part 
A. Preparation of the intermediates 
5 Example A.1 
[0040] 

a) 2,4,6-trichloroO,3.5-triazine (0.07440 mol) and tetrahydrofuran (100 ml) were combined and cooled to -75 *C 
10 under Ar atmosphere. Then, 4-aminobenzonitrile (0.07440 mol) was added and the solution was stirred for 4 hours 
Then.triethylamine (0.07440 mol) was added dropwise and the reaction mixture was allowed to warm up slowly to 
room temperature and stirred for 3 days. After adding l,44ioxane (100 ml), the resulting precipitate was collected 
by filtration, washed with tetrahydrofuran, and dried, yielding 12.74 g 4-[(4,6^ichloro-1,3,5-tria2in.2-yl)aminolben- 
zonitrile (interm. 1). J 

is b) NaH (0.01 13 mol). CH 3 CN (30 ml) and intermediate (1) (0.01 13 mol) were combined and stirred for 15 minutes 
under Ar atmosphere. Then, 2,6<Jichlorophenol (0.0113 mol) was added and the reaction mixture was stirred at 
room temperature for 16 hours. The reaction mixture was quenched with ice water (30 ml) and filtered. A precipitate 
formed in the filtrate and was filtered off. The resulting solid was washed with H 2 0 and CH 3 CN, then dried yielding 
0.62 g 4-[[4-chloro-6-(2,6-dichloro-phenoxy)-1 ,3,5-triazin-2-ynamino]benzonrtrile (interm. 2). 
20 c) A/,A/<i!isopropyl-ethylamine (0.00714 mol) was added to a solution of 2-chloro-6-methylbenzenamine (0 00714 
0 mcl ) ,n 1.4-dioxane (20 ml) under Ar flow. A solution of intermediate (1) (0.00714 mol) in 1,4-dioxane (5 ml) was 

added. The reaction mixture was stirred and refluxed for 24 hours. The solvent was evaporated and CH 2 CI 2 was 
added. The organic layer was washed with a saturated aqueous NaHC0 3 solution, and the resulting precipitate 
was filtered off, yielding 0.56 g (21.1%) of 4-a4-chloro-6.[(2-chloro-6-methylphenyl)amino]-1,3.5-triazin-2- 
25 yl]amino]benzonitrile (interm. 3). 

Example A.2 

[0041] 

30 

a) 2,4,6-trichloro-1,3,5-triazine (0.0266 mol) was added to 1,4-dioxane (50 ml) under Ar atmosphere. The solution 
was stirred until it became homogeneous, then 2,6<Jichlorobenzenamine (0.0266 mol) and K 2 C0 3 (0.0362 mol) 
were added. The reaction mixture was stirred at room temperature for 3 days. The solvent was evaporated. Water 
was added to the residue and the aqueous phase was extracted with methylene chloride. The separated organic 

35 layer was washed with brine, dried with potassium carbonate, filtered and the filtrate was evaporated, yielding 7 52 
g (91 .2%) of A/-(2,6-dichlorophenylH,6-dichloro-1 ,3,5-triazin-2-amine (interm. 4). 

b) 1,4-Dioxane (50 ml), 4-cyano-aniline (0.0243 mol), and A/,A/-diisopropyl-ethylamine (0.0243 mol) were added to 
intermediate (4) (0.0243 mol) under Ar atmosphere. The reaction mixture was stirred and refluxed for 1 week. The 
solvent was evaporated. Ethyl acetate was added. The organic phase was washed with a saturated NaHC0 3 solu- 

f ) 40 tion and witn brin *. dried with potassium carbonate, filtered, and the solvent was evaporated. The residue was 
— stirred in a mixture of CH 2 CI 2 and saturated NaHC0 3 , and filtered off, yielding 2.26 g (23.8%) of 4-[[4-chloro-6- 

[(2,6-dichlocophenyl)amino]-1 ,3,5-triazin-2-yl]amino]benzonitrile (interm. 5). 



45 



[0042] Table 1 lists intermediates which were prepared according to one of the above examples. 



50 
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CH 3 
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CH(CH 3 )2 
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CH 3 
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CH 3 


CH 3 
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CH 3 
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C 2 H 5 
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C2H5 




10 
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-NH- 


C(=0)CH 3 


H 


CH 3 


H 


25 


1 1 
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-NH- 


CH 3 


Br 


H 


CH 3 
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-NH- 


CH 3 


CH 3 


Br 


CH 3 




13 
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-NH- 


C 2 H 5 


H 


H 


CH 3 
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-NH- 


Br 


F 


H 
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15 


A2b 


-NH- 


CI 


CI 


H 


CI 




16 


Ale 


-S- 


CI 


H 


H 


CI 



o 
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B. Preparation of the compounds of formula m 

40 Sample P.1 p 

[0043] 

a) A mixture of intermediate (8) (0.00137 mol) and NH 3 in 1 ,4-dioxane (0.5 M; 0.00548 mol) was heated in a pres- 
45 sure vessel at 100 °C for 6 days. The solvent was evaporated and the residue was dissolved in CH 2 CI 2 , washed 

with a saturated aqueous NaHC0 3 solution, dried, filtered and the solvent was evaporated. The residue was puri- 
fied by column chromatography over silica gel (eluent: CH 2 CI 2 /CH 3 OH 100/0,99/1 and 98/2). The desired fractions 
were collected and the solvent was evaporated. The residue was recrystallized from toluene. The precipitate was 
filtered off and dried, yielding 0.29 g (61.4%) of 4-[[4-amir n-[(2,4,6-trimethylphenyl)amino]-1,3,5-tria2in-2- 
so yl]amino]benzonitrile (compound 9). 

b) As an alternative for the preparation of compound (9), an e of intermediate (8) (0.0230 mol) in NH 3 in 2- 
propanol (2.0 M; 60 ml) and NH 3 in 1 ,4-dioxane (0.5 M; 20 ml) -as heated at 95 °C for 21 hours. The solvent was 
evaporated. The residue was dissolved in ethyl acetate, washed with 1 N NaOH, water and brine, dried, f iltered and 
the filtrate was evaporated. The residue was recrystallized with acetonitrile. yielding 5.25g (66.1%) of compound 

55 (9). 
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Example B.2 

[0044] 0-(trimethylsilyl)-hydroxylamine (0.0282 mol) was added to intermediate (5) (0.00282 mol) in 1 ,4-dioxane (10 
ml). The reaction mixture was stirred at room temperature for 2 days. The solvent was evaporated. The residue was dis- 

5 solved in ethyl acetate, washed with 1 N HCI, washed with a saturated aqueous NaHC0 3 solution and with brine dried 
filtered and the solvent was evaporated. The residue was purified by column chromatography over silica gel ((I) 'eluent 
CH 2 CI 2 /CH 3 OH 96/4 and (II) eluent: CH 2 CI 2 /CH 3 OH 100/0. 99/1 and 98/2). The desired fractions were collected and 
the solvent was evaporated. The residue was recrystallized from acetonrtrile. The precipitate was filtered off and dried 
yielding 0.32 g (29.2%) of 4-[[[6-(2,6KlichlorophenyO 

10 (compound 4). 

Example B.3 



is 



20 



25 



30 



35 



o 



40 



45 



50 



[0045] Tetrahydrofuran (10 ml) and 2,5-dimethyl-phenol (0.00818 mol) were added to NaH (0.00859 md) The mixture 
was stirred for 30 minutes at room temperature. Then, a solution of intermediate (1) (0.00818 mol) in tetrahydrofuran 
(100 ml) was added. The reaction mixture was stirred for 16 hours. Then, the solvent was evaporated and NH 3 in 1 4- 
dioxane (50 ml) was added. The resulting reaction mixture was stirred for 16 hours. The solvent was evaporated- and 
the resulting residue was treated with H 2 0/CH 2 CI 2 , stirred, and filtered. A precipitate formed in the filtrate and was fil- 
tered off. yielding 0.42 g of fraction 1. The resulting filtrate was dried over K 2 C0 3 and concentrated. The residue was 
purified by flash column chromatography (eluent: CH 3 OH/CH 2 CI 2 2.5/97.5). The desired fractions were collected and 
the solvent was evaporated, yielding 2.89 g of fraction 2. Fractions 1 and 2 were combined and recrystallized from 
CH 3 CN. 

[0046] The precipitate was filtered off and dried, yielding 1.16 g (42.7%) of 4-[[4-amino-6-(2.5<limethylphenoxy)- 
1 ,3,5-triazin-2-yl]amino]benzonitrile (compound 2). 

[0047] Table 2 lists the compounds of formula (I) which were prepared according to one of the above examples. 



55 
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Table 2 
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Ex. No. 
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C. Pharmacological sxampip 

20 

Example C.1 

[0048] A rapid, sensitive and automated assay procedure was used for the in vitro evaluation of anti-HIV agents. An 
HIV-1 transformed T4-cell line, MT-4, which was previously shown (Koyanagi et ah, Int. J. Cancer, 3§, 445-451, 1985) 

25 to be highly susceptible to and permissive for HIV infection, served as the target cell line. Inhibition of the HIV-induced 
cytopathic effect was used as the end point. The viability of both HIV- and mock-infected cells was assessed spectro- 
photometncally via the in situ reduction of 3-(4,5<limethylthiazol-2-yl)-2,5-dlphenyltetrazolium bromide (MTT). The 
50% cytotoxic concentration (CC50 in \iM) was defined as the concentration of compound that reduced the absorbance 
of the mock-infected control sample by 50%. The percent protection achieved by the compound in HIV-infected cells 

30 was calculated by the following formula: 



35 



(O d tW(OPc)hiv 
fOD~l ./nn i — expressed in %, 

\ KJU C) MOCK V UU d HIV 



whereby (OD T ) H , v is the optical density measured with a given concentration of the test compound in HIV-infected cells- 
(ODc)hjv is the optical density measured for the control untreated HIV-infected cells; (OD c )mock «s the optical density 
measured for the control untreated mock-infected cells; all optical density values were determined at 540 nm. The dose 
achieving 50% protection according to the above formula was defined as the 50% inhibitory concentration (IC50 in nM) 
pv 40 The ratio of CC50 to IC50 was defined as the selectivity index (SI). The compounds of formula (I) were shown to inhibit 
^ HIV-1 effectively. Particular IC50. CC50 and SI values are listed in Table 3 hereinbelow. 



Table 3 
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Co. No. 


ICsq GiM) 


CCso (nM) 


SI 




Co. No. 


»C 50 (RM) 


CCgo fciM) 
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0.003 


>20 


>6451 
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0.259 


>100 
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34.9 


10750 




14 
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33.8 
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0.004 


40.3 


11518 
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0.008 


45.6 


6033 
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0.005 


49.9 


10187 




19 


0.004 


40.6 


11285 


8 


0.165 


9.3 


56 




20 


0.003 


11.7 


3726 
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Table 3 (continued) 



Co. No. 


IC50 OxM) 
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Co. No. 
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33826 




21 
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27.8 
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0.003 
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>33333 


11 


0.001 


6.3 


4480 




23 


0.001 
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0.021 


30.0 


1449 
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Claims 



1 . The use of a compound of formula 
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(I) 
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YY 

R 1 V 

a A/oxide, a pharmaceutically acceptable addition salt or a stereochemical^ isomeric form thereof, wherein 
A is CH or N; 

n is 0, 1 , 2, 3 or 4; and in case A is CH, then n may also be 5; 

R 1 and R 2 are each independently selected from hydrogen, hydroxy, d.^alkyfl. Cv^alkyloxy, C t . 
12 alkylcartx>nyl, Cv^alkyloxycarbonyl, aryl, amino, mono- or dKC^^IkylJamino, mono- or dKd.^alkyOami- 
nocarbonyl wherein each of the aforementioned C^^alkyf groups may optionally and each individually be sub- 
stituted with one or two substituents each independently selected from hydroxy, C^alkyloxy, hydroxyC^ 
6 alkyloxy. carboxyl, C^alkyloxycarbonyl, cyano, amino, imino, aminocarbonyl, aminocarbonylamino. mono- or 
dKC^alkyOamino. aryl and Het; or 

R 1 and R 2 taken together may form pyrrolidinyl, piperidinyl, morpholinyl. azido or mono- or di(C 1 . 
! 2 alkyl)aminoC 1 . 4 alkylidene; 

R 3 is hydrogen, aryl, C^alkylcarbonyl, Chalky!, C^alkyloxycarbonyl, Chalky! substituted with C t . 
6 alkyloxycarbonyl; and 

each R 4 independently is hydroxy, halo. Chalky!, C^alkyloxy, cyano, aminocarbonyl, nitro. amino, trihalome- 
thyl or trihalomethyloxy; 

R 5 is phenyl or phenyl substituted with one. two, three, four or five substituents each independently selected 
from halo. Chalky!. C^salkyloxy, C v6 aikylcarbonyl, cyano, nitro and trifluoromethyl; and 
X is -NR 3 -, -NH-NH-, -N=N- f -O-. -S-, -S(=0)- or -S(»0) 2 -; 

aryl is phenyl or phenyl substituted with one. two, three, four or five substituents each independently selected 
from halo. C^. 6 a\ky\, C^ealkyfoxy. cyano. nitro and trifluoromethyl; 

Het is an aliphatic or aromatic heterocyclic radical; said aliphatic heterocyclic radical is selected from pyrrolid- 
inyl, piperidinyl, homopiperidinyl, piperazinyt, morpholinyl, tetrahydrofuranyl and tetrahydrothienyl wherein 
each of said aliphatic heterocyclic radical may optionally be substituted with an oxo group; and said aromatic 
heterocyclic radical is selected from pyrrolyl. furanyl. thienyl. pyridinyl. pyrimidinyl, pyrazinyl and pyridazinyl 
wherein each of said aromatic heterocyclic radical may optionally be substituted with hydroxy; 

for the manufacture of a medicine for the treatment of subjects suffering from HIV (Human Immunodeficiency Virus) 
infection. 

2. The use of a compound as claimed in daim 1 wherein n is 1 and R 4 is cyano substituted in the 4 position relative 
to the NR 3 moiety. 
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3. The use of a compound as claimed in claim 1 or 2 wherein R 5 is phenyl substituted with one, two, three or four sub- 
stituents each-independently selected from halo. C 1 . 6 alkyl and C^alkylcarbonyl. 

4. A compound of formula 



a A/-oxide, a pharmaceutical^ acceptable addition salt or a stereochemical^ isomeric form thereof, wherein 

the variables R\ R 2 , R 3 , R 5 , A and X are as defined in claim 1 ; and 
R 4 is cyano. nitro or trifluoromethyl; 
with the proviso that 

when R 4 is cyano, R 3 is hydrogen. X is NH. R 5 is 4-cyanophenyl or 4-iodophenyl, then NR 1 R 2 is other than 
NH 2 . NHfCHaC^NfCsHgJs]. N(C 2 H 5 ) 2 . NHCH 3 . NHC 2 H 5 or NH(4-cyano-phenyl); 

when R 4 is trifluoromethyl. R 3 is hydrogen. X is NH. R 5 is 4-trifluorophenyl, then NR 1 R 2 is other than NH? 
or N[(CH2) 6 CH3] 2 ; z 
when R 4 is nitro, R 3 is hydrogen or methyl. X is NH or N-CH 3 , R 5 is 4-fluorophenyl, 2,6-dimethylphenyl. 4- 
methylphenyl or 4-nitrophenyl. then NR 1 R 2 is other than NHaryl. NCH 3 aryl. N(aryl) 2 NH 2 
NHICH^JHaNCCahWd, NH[CH 2 CH 2 N(CH 3 ) 2 ], NH[CH 2 C(=0)OC 2 H5J. NH[CH 2 C(=0)OH] or N(C 2 H 5 ) 2 - 
when R is nitro. R 3 is hydrogen. X is S(0) 2 or S. R 5 is phenyl or 4-chlorophenyl, then R 1 and R 2 are other 
than aryl or C 1 . 12 alkyl substituted with one or more carboxyl groups. 

. A compound as claimed in claim 4 wherein R 4 is cyano. 

. A compound as claimed in claim 4 or 5 wherein R 5 is phenyl or phenyl substituted with one. two or three substitu- 
ents each independently selected from fluoro. chloro, bromo. Chalky!, C^aikyloxy, nitro and trifluoromethyl. 

. A compound as claimed in claim 5 or 6 for use as a medicine. 

A pharmaceutical composition comprising a pharmaceutical^ acceptable carrier and a therapeutically active 
amount of a compound as claimed in claim 5 or 6. 

A process for preparing a pharmaceutical composition as claimed in claim 8 characterized in that a therapeutically 
effective amount of a compound as claimed in claim 5 or 6 is intimately mixed with a pharmaceutical^ acceptable 
carrier. 

>. A process for preparing a compound as claimed in claim 4. characterized by reacting an intermediate of formula (II) 
with an amino derivative of formula (III) in a reaction inert solvent and optionally in the presence of a suitable base; 






N— R 2 



(in 



<iii) 



R 



(D 
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wherein W 1 is a suitable leaving group and R 1 to R 5 . X and A are as defined in claim 4; or if desired, converting 
compounds of formula (V) into each other following art-known transformations, and further, if desired, converting 
the compounds of formula (I ), into a therapeutically active non-toxic acid addition salt by treatment with an acid, or 
into a therapeutically active non-toxic base addition salt by treatment with a base, or conversely, converting the acid 
5 addition salt form into the free base by treatment with alkali, or converting the base addition salt into the free acid 

by treatment with acid; and, if desired, preparing stereochemical^ isomeric forms or A/-oxides thereof. 

11. The combination of a compound of formula (I) as defined in claim 1 and another antiretroviral compound. 
io 12. A combination as claimed in claim 1 1 for use as a medicine. 

13. A product containing (a) a compound of formula (I) as defined in claim 1, and (b) another antiretroviral compound, 
as a combined preparation for simultaneous, separate or sequential use in anti-HIV treatment. 

is 14. A pharmaceutical composition comprising a pharmaceutical^ acceptable carrier and as active ingredients (a) a 
compound of formula (I) as defined in claim 1 , and (b) another antiretroviral compound. 
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